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simple pinned connections of 
the Sturtevant steel fuselages. The 
structural sections are fastened 
directly to one another and there 
are no steel fittings to work loose 
on wooden ends. 
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AEROPLANE COMPANY 
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HALL-SCOTT 

'T^HE HALL-SCOTT MOTOR CAR CO,, 
INC., announce two new models in their 
aeroplane engines, a development in their well 
known Type A-5 and Type A-7, six and four 
cylinder equipments, rated at 90 and 125 H.P., 
respectively. These new engines show increased 
power with no increase in weight over Types 
A-5 and A-7, have successfully passed all re- 
quired running tests at the Hall-Scott factory, 
have been thoroughly tried out in aeroplanes 
under actual flying conditions with equally satis- 
factory results and are offered to the Hall-Scott 
customers with the same assurance of satisfac- 
tion that has been obtained in Hall-Scott equip- 
ment in the past. 

This new equipment is placed in the fol- 
lowing class: 

Type A-7a, . . . 100 H.P. 

Type A-5a, ... 140 H.P. 

HALL-SCOTT MOTOR CAR CO., Inc. 

General offices:-— 818 Crocker Bldg., San Francisco, Calif. 

Eastern representative: F. P. Whitaker, 165 Broadway, N. Y, 
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WRIGHT-MARTIN 

Owns all the Stock of 

The Wright Company 

Glenn L. Martin Company 

Simplex Automobile Company 

Wright Flying Field, Inc. 

General Aeronautic Company of America, Inc. 

{Export Company) 

Location of Plants 

Western aeroplane factory 
Los Angeles, Cal. 

Eastern aeroplane factory 

Site no-w being selected near Neiv York 

Experimental aeroplane factory 
Dayton, O. 

Aviation motor factory 

Nev: Brunsicick, /. {Simplex Ik orks) 

Western flying field 
Los Angeles, Cal. 

Eastern flying field 

Hempstead Plains, L. /. 

Hydroaeroplane station 

Port fi’ashington, L. I. 

Total men employed, 2362 

Capital Stock 

7^ cumulative convertible preferred, $5,000,000 

Common stock, of no par value, 500,000 shares 


Edward M. Hagar, President 

Glenn L. Martin, Vice-President 

C. S. Jennison, Vice-President 

James G. Dudley, Secretary & Treasurer 

Gordon Wilson, Comptroller 

A. H. Hudson, General Purchasing Agent 


Counsel 

Chadbourne & Shores, General Counsel 

Fish. Richardson, Herrick & Neave, Patent Counsel 

60 BROADWAY 


AIRCRAFT CORP. 

Directors 

Frederick B. Adams 

Of Potter, Choate & Prentice 
Frederic W. Allen 

Of Lee. Iligginson & Company 
John F. Alvord, 

President, Hendee Alanufacturing Company 
T. L. Chadbourne, Jr. 

Of Chadbourne G* Shores 
Harvey D. Gibson 

Vice-President. Liberty National Bank 
Robert Glendinning 

Of Robert Glendinning G Company, Philadelphia 
David M. Goodrich 

Director, B. F. Goodrich Co. 

Edward M. Hagar 

President, ll'right-Martin Aircraft Corporation 
C. S. Jennison 
Henry Lockhart, Jr. 

Goodrich-Lockhart Company 
N. Bruce MacKelvie 

Of Hayden, Stone G Company 
T. Frank Manville 

President, li. //’. J ohns-Manville Company 
Glenn L. Martin 

Vice-President, Il'righl-Marlin Aircraft Corporation 
S. F. Pryor 

Vice-President, Remington Arms-Union Metallic Cartridge 
Company 
W. Hinckle Smith 
Of Philadelphia 
Henry R. Sutphen 

Vice-President, Submarine Boat Corporation 
Harry Payne Whitney 

Offices 

Main Office, 60 Broadway, New York City 

Western Office, 937 S. Los Angeles St., Los Angeles, Cal. 

Foreign Office, 35 bis Rue d’ Anjou, Paris 

NEW YORK CITY 
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^{ter conclusive tesU tlie Burgess Company oRers a water and air craft ideal for 

Safety and comfort never before attained in flying is realiaed in this latest model, built 
under the patents of Burgess, Curtiss and Dunne. 

The crew is sealed in a steady, seaworthy hull, provided with wind and spray shields, 
deep cushions, lockers, and alt the appointments of a modem high-speed launch. 

Absolute inherent balance is assured by the Dunne system, a balance as certain and 
simple as that afforded by the keel of a sailing yacht. 

Steering is centered in a single wheel with duplicate control for pitot and passenger. 

The engine may be started without leaving the cockpit 

The construction is worked out with a nicety of detail which must be seen lo be 
appreciated. 

THE BURGESS COMPANY, Marblehead, Mass. 


NOTICE 

Owing to changes and improvements our 5" x 7" eight-cylinder motor, formerly known 
as Model “VX" rated at 160 horsepiower. will hereafter be known as Model “VX-3” and 
will be rated at 200 horsepower. The following is a record of electric dynamometer test 
of stock motor “VX-3” No. 3512 as delivered from the Production Department. 
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Fuselage 

Aeroplanes and Hydroaeroplanes 

ANNOUNCING OUR NEW FACTORY 
60,000 FEET ON ONE FLOOR 
60,000 FEET UNDER ONE ROOF 

LAND AND WATER TESTING AND FLYING AT 
DOOR OF FACTORY 

L-W-F Engineering Company 

FACTORY: Demonstrations new York city office: 

Collase Point, Long: lalamd fjy 5052 Grand Cantral Tarminal Building 

'PAona— Fluahing 2J00 Appointment ’Phans— Murray Hill SST^ 
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Carlstrom used a 

SPERRY SYNCHRONIZED DRIFT SET 

for the 

Chicago-New York Record-Breaking Flight 

This Apparatus is Specified for 
A ll United States Army Aeroplanes 

It should be Installed on Every 
Plane 

THE SPERRY GYROSCOPE COMPANY 

Manhattan Bridge Plaza, Brooklyn, N. Y. 
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Tests on Air-Speed Meters* 

By S. J. ZeigW, Jr., II. S. N. 


lu tlie teats maile at Ibe Maasacluisetts Institute oC Tecli- 
nulugy, the following inatrumente were calibrated, and an at- 
tempt was made to determine the nature of the errors they 
presented: 

1. The Ogilvte Air-Speed Indicator, 

2. The Foxboro Indicator. 

3. La Trom|>e Anenjomcirique S. A. K. {Syeleiu F. 

Badin), 

4. The Velometer (H. A- K. type). 

Tests were also made of ttie iiozsles and indicators separately 
to see wliether <1) the tabes gave indications in accordance 
with the laws of aerodynamics, and whether (2) the in^cators 
were correctly graduated. 

The wind tunnel in the aerodynamie laboratory of the Insti- 
tute was used to obtain known wind speeds. These speeds were 
measured by the side plate and alcohol gage. The different 
tubes were mounted in tlie tunnel, and readings were taken for 
the various wind velocities and angles of incidence. Readings 
were taken with the tubes connect^ to tbeir indicating devices 
to get the calibration curves, and with tlie tubes connected to a 
spirit gage to check the p>erformattce of the nozxle. The indi- 
cators were also tested against a water culnmn in order to 



Two instruments were calibrated, the curves for whiei 
are given in Pigs. 2 and 3. The instrument of later type 
found to be accurate to within one-half mile per hour at forty 
miles per hour. This is as precise as the gage can be 
The Oplvie No, 050. an earlier type, over-indieates to the ei- 
and one-liair miles per hour at forty mils p«r 


e precisely than to 
' ' I and oDc-htlf 


r of t 



TUK OqILVIE iNDICATOa 


check their graduations. Attempts were made to determine the 
time lag of the indieatora, but in no rase was the time lag 
large enough to be measur^ with an ordinary atop wateb. Tlie 
time lag may be taken as negligible and will give no trouble 
under service conditions. 

The results obtained are calibration curves of the complete 
instruments, and of tbe tubes and indicators separately. Un- 
fortunately the maximum wind velocity obtainable in the tun- 
nel is 42 miles per hour. Consequently, the air speed meters 
were tested only over tbe lower portion of their range, and for 
this reason tlie tests are incomplete and may be unfair to some 
of the instruments. On tbe other liand, about 40 miles per hour 
is a common stalling speed for most airplanes and fur that 
reason tests over this range are tbe most valuable, and good 
air speed meters should be reliable at those low speeils. 

THE OGIUVIE SIS-BrEED INEIK'ATOB 

This instrument consists of a pitot tube for obtaining pres- 
suie, and a diaphragm gi^ for registering the pressure and 
indicating the speed. Tbe pitot tube is slmwn in the photo- 
graph Fig. 1. Tbe gauge consists of two chambers sepsrated 
by a delicate rubber dianbragni. Dynamic pressure is ad- 
mitted to one I'liam^r and the static pressure to tbe other. The 
difference of the dynamic and the static presences distorts the 
diaphragm, and the motion of its renter is communicated to 
the pointer by a fine silk thread. The thread passes upwards 
from the oenter of the diaphragm and takes a three-quarter 
turn around a delicate spindle or drum with an axis parallel 
to the plane of the membrane. It then takes two turns around 
the pointer spindle which Lsa its axis perpendicular to the 
membrane, and its end is made fast to this spindle. The pointer 
^indle is controlled by a Sne hair spring. The whole mechan- 
ism is very delicate, and is free from back-lasb. 


Fio. 3. CALtBBATiOx rravj or 
OciLViE No. R-59 (Eablt 
Type) 

miles per hour more than the true speed is serious. When w 
airplane is running near the stalling speed it is important that 
an anemometer at worst should not over-estimate the spewL 
Tbe hysteresis in the rubber diaphragm causes the jioiiiter to 
lag somewhat in the lower part of the range, but when tk 
speed baa reached forty miles per hour the tension in the rubber 
is snffieient to eliminate nearly all of the log. 

It is im|iortaut to know how the instruments will indicsl* 
when the tube is not pointing in the direction from which tbe 
wind is blowing. To determine this, the tube, Ogilvie No. 65#. 
was tamed at varying angles to tbe wind, first to one side and 
then to the other. The results are shown by tbe diegram in 
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An attem[it was made to measure the lime lag in the iiistrii- 
meat, but it was too small to be recorded with anv certainty on 
(be stop watch. It is estimated that the time lag is from one- 
fiflb to three-fifths of a second, and it is believed tliat this is of 
DO pisclical importance. 

rte tests of these instruments lead to the conclusion that the 
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'to. 6. AnmTiON.ii. Caliur.!- 

nOK Cl’RVKS. Tl'lltS ANO 
GaOF.» TkSTEII iNIIRTKXn- 

Fio. 8. Calibration 
or Foxnono Instr 
N o. 5 AND No. 8 





Pro. 4. Tests por Vartino Fio. 5. Calibration Ccbvbii 
Anoles or Incidence Oqilvib Later Type. Tmi 

With the Ouilvce No. at Angle op 20 DEaaEisn 

650. Oage Rbadinq Kept Wind i 

Constant, Trite Wind ' 

Speed Observed 

Fig. 4. This shows that the gage indication for a fixed speed 
will be slightly less for the tube inclined at an angle of tweotf 
d^iiees to the wind than for the tube pointing directly st tbe 
wind. Ogilvie No. 650 was tested at several intermediste 
angles, but the variations were so small that tbe second instro- 
t tested only for the normal position and for twentf 



The Foxboro IsDirAtOR 


-AlwcracI «f s Thesis bj AsslslADt 
1‘abllshig^^cbs .. . .. 


Cons true tors 9. J. Selgli 

HsssAchDselts XnstttDie of TechDofos 


the differences of pressnre from the tube at different 
speeds. For this purpose tbe differential boiler draft gsge 
installed in the laboratory was used. The indicating mechan- 
ism was then tested on a water colunio. The data is plotted in 
Pig. 6. These curves contain the same information as the cah- 
tiralioii ruri'es. and serve as a check on them. 


“■^nt presents a large opening to the wind. In this opening 
• bp roeasurinf * i eonical guard pointing into the wind, behind which 

different wind 1,7?'/^ the opening to n small pipe. This pipe is the only 

vniiei irom the cup shaped opening and it transmits dynamic 
prwnre to the gage. The wind pas.sing the lube creates a 
««lion in the space inclosed by the frustrum of the cone. A 
™»11 pipe, seen in photograph at the base of the cone to the 


left, transmits this suction to the gage. Tbe gage is similar 
in ooustruction to the ordinary vaeunm type. 

The pressure lead enters the small vybndcis located in tbe 
case itself, which is made airtight by a gasket under tbe cover. 
When a difference of pressure exists lietwecn outside and in- 
side of the two cylinders, they elongate or contract. The mo- 



tube. in spite of the small pressnre difference ccnerali'd. has 
alwajs proved to be the most reliable means I'or measnring air 
epee^ Pilot tubes of the same design will gii e the same pres- 
sure differenct'S at the same wind sjiecd.s; thereroi-e. if standard 
cages eap he manufactured for use w'illi them it w-ill not be 
aeceasarj’ to calibrate each instrument »i-parnlcly. 

Tbe (igilvie gages, as mamifnotured at present, are evident- 
ly cot uniform. Tlie difference betw-cni llieni must be in the 
rubber membranes used for the dinphriigms ; iind ii may be that 
tbe present state of rubber iiinnul'acturiiig does not admit of 
eoeb a uniform product. Another ohjei-tinii to tlie rubber 
diaphragm is the hyslerPBis Inop at low speeiK. but as prei ious- 
ly staled, this loop disappears at forty miles per boar, and is 
not very Irouhlesonic. 

It will lake a service li-st to show how long tlie diaphragms 
will last. If they give good results for even a reasonable pe- 
riod, uay six moutlis or a year, the short aervLve presents no ob- 
jection to their use, for cost is not of vital moment in airploiie 
equipment. Tlie Ogilvie indicator gives great promise. 

the roxBORO rsiurATOR 

p>e Foxboro indicator is shown in the photograph. Fig. 7 
It is a combined pressure and siielion ioatrument. "" 


tion IS transmitted to the pointer by means of links to a circu- 
lar rack which engages a pinion on the spindle. 

Two of these inslromenfs were tested ami calibration curves 
sliown in Fig. 8 were obtained. Instrument No. 8 shows only a 
small error for tire range over wliicli it was tested. Instrument 
No, 5 did nut show uji so weU, for it over-indicated by three 
miles per hour ot a speed of forty miles per tour. 

Tlie same objections given against the Ogilvie instrument ap- 
ply to this instrument also. Pro[>crly calibrated it will indicate 
the 8i>eed within one mile per hour. This is considered good 
enough for the uses to which it will be put. 

The two Koxlmros were given the same tests as Ogilvie No, 
l>5G to determine the effect of inclining the tube to the wind. 
The results of lliesc tests are given in Figs, 9 and 10, wliich 
show a slight falling off in the indications of the gange for in- 



clinations of twenty degrees. This is tbe same effect os ob- 
served in the case of O^vie No, 659. 

The Foxboro Instrument Company supplied a tulie of later 
manufacture than those used on the gages tested, and this 
tube was testmi on tbe differeotial boiler gage in the labora- 
tory. Tliis tube is of the same typo as the otlmre, but has leads 
of larger cross-sectional area connecting the tube to the gage, 
is made of a material harder than the copper used for tubes in 
instrumenU 6 and 8, and is a more finished job. It would be 
retaonable to expect that more consistent results could be ob- 
tained with these tubes than with the rough copper on^. An 
objection to tbe copper tubes is that they are soft and are 



250 


VIATION 


VIATIO. 


251 


One of the I'oxboro gages was tested on a H-ater coJumo 
sod the pressures coirespvDdiiig lu the gage indieatioiis meas- 
ured. The daU for the tube and the gage are plotted in Fig. 
6. The two carves should be identical. They converge at forty 
mUea per hour, and it is possible that they are identical above 
this point. No data could be obtained for the upper range, 
however, and such a prediction is not safe. 

Tbe attempt to measure tbe time lag of this instrument was 
attended with the same results as in the case of tbe Ogilvic. 



Fio. 12. La Tbompi AsBjsouBTRtgrE S.A.F. 
(SrsTEtiE B. Radin) 


■fte time lag was appreciable, but was too small to be deter- 
mined. and it is thought to be of no practical importance. 

As stated for tbe Ogilrie air-speed indicators the Fozboro in- 
dicators of present manufacture should be calibrated indi- 
vidually before being used in service. The Fozboro tubes arc 
not pure pitot tubes, but combine a section with the pitot pres- 
sure. For this reason the pressure difFereuce generated at the 
noEzIe is greater than for the pure pitot. This is an advan- 
tage, for tbe indicating mechanism does not have to be so deli- 
cate in order to secure the same precision, but it will probably 
be harder to manufacture uniform Fozboro tubes. 

Tbe discrepancies noted between tbe Fozboro mstruments 
were due principally to the non-uniformity of the tubes. Two 
typffi of tubes were tested ; the earlier type was of copper, and 
plainly a coppersmith job. Besides laehiog uniformity and 
noisfa, the copper tubes were easily dented out of shape. The 
later type of tube is made of a hard alloy and is a more Anished 
product. It is to be expected that better results can be obtained 
with this type. 

The Fozboro gages were larger and heavier than tbe other 
makes, but thev eompared fa- 
vorably on test. These gages 
showed a small loop on the up 
and down readings, but it was 
not of sufficient magnitude to 
he a serious drawback. The 
loop is probably the eombinod 
effect of back-lasb in tbe link 
and rack mechanism and hys- 
teresis in the aeeordeon cham- 
bers. The Fozboro instruments 
have considerable merit, and 
will probably give good results 
when projierly esUbrated. 

1.A 'TROAIPS AtrSMOUSTRIQUE 
8. A. r. (STSTEUE B. BADIW.) 
This instrument indicates the 
wind speed in kilometers per 
hour. Its smallest indication is 
Afty kilometera per hour and it 
is graduated in steps of ten 
kilometers per hour as shown 
in the photograph. Fig. 12. 

Spe^ of fifty and sixty kilometers per hour could be ob- 
tained in tbe wind tunnel, but it was impossible to reach seventy. 
As s result only two indiestions of the instrument could to 
verified. This precluded the possibility of obtaining a calibra- 
tion euTva. However, the teats whieb could be made were suffi- 
cient to show a serious defect in tbe iostrumrat. 

Tbs pointer on the gage ffid not readily follow a variation 
of the wind, and would sometimes stick until tbe wind bad 
ebanged as much as seven milee per boor when the pointer 
would move to its new indication in a jump. This was evi- 
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degrees, and practically none when iucliiied at ten degrees, 
lu general the error of this instrument was small. Also, it 
irss not possible to read the gage mure closely than to one 
mile per hour at tbe low speed over which tlio test was run. 

The tube of the Velometer is of tbe same general desigu as 
tbe Foxburo tube. It is made of aluminum which is sott aiul 
(be same objections apply to the Velometer tube os to the Fox- 
bom. The principle objection to this indicator is that it is con- 
tndied by gravity, and, therefore, is subject to the errors al- 
re^y mentioned.. On the other hand there is no back-lash, and 
practically no lag of any kind. It does not seem advisable to 
M a gravity controlled investor on an airplane when a sat- 

SUMUARV 


Tbe teo-t of the four air-sf 
they cover the sireed range u| 

wnsequently, the conclusions orawii irom me cesis suouiii i 
naderstocHl to apply to the instruments only at low s|ieeds. 

Ezeept as noted for La Trompe Anemometrigue time lu 
rss uoimportant in all the iDstruments, To <'orreet for erru' 
dee to the ilcereasing density of tbe air at higher altiturlee 
would seem desirable to have at least two speml scales on a 
gages, one calibrated for sea level density, and the other co 
iveted BO that it will give the correct speed at some fixed alt 
tude, With these two sralee the aviator could interpolate mei 
tslly with suiBcient precision for practical purposes. 


CarUtrom Wins Curtiss Marine Flying Trophy 

The Curtiss Marine Flving Trophy was won by Victor 
Csrteltpm. who flew 601.-14 miles in less than ten consecutive 

August 25. 

l^t year, the first year for which it wa* contcated, the 
irophv was won by Oscar Brindley in a Mnrlin seaplane with 
a flight of 554 milcw. Tbe Aero Club of Calil'oriiia has been 
tbe bolder of the trophy for tbe last year. 

Tbe Curtiss Marine Hying Trophy offered by Glenn U. 
Curtiss tliroiigh llie Aero Club of America, consists of a 
trophy valm-il at $5,uiHI and $5,000 in cash or its equivalent, 
to be divided into five equal annual prises. The winner receives 
tlMO or equi\alent and the club of which he is a member 
becomes the record holder of the trophy, which is to be held 
in custody by the Aero Club oi America. A club becomes the 
owner of the trophy after the fifth year if it has been woo for 


Book Review 

AERIAL RUSSIA 

The Rouance of the Oiakt Aeropi.ane 
By LienlcCol. B. Rooaiam-Brk 

The proceeds from Che' sale of the latest edition of lliia most 
iaIerestiDg and popular book on air]ilaues ore devoted to the 
Fuad for tlie Families of British A\ iators. The author, who is 
X Russian military officer describes iu fascinating fashion early 
Russian efforts in aeronautics. Although tbe Imperial Russian 
Asro Club was started in lOOS, the first serious work began m 
1909 with the incorporation of the Kennedy Aeronautic Com- 
ity. After 1910 a number of meetings were orgimixed and 
™ keenest support was given by the government. Hiabouchin- 
w at the famous Kutehino Institute took up work simi- 
Isris character and almost equal in value to that of Eiifel. The 
■uterest in aviation in Russia soon became widespread and en- 
finisiastie, this being the case even amongst workiueu who when 
“fsg^ on airplane work, refused to go on strike. 

An interesting account is given of (ho Sikorsky famous giant 
eiplsnes, tbe '* Russian Knight ” and the “ Hia Mourometz ” 
smongst others. The latter machine has a power plant of four 
developing a total of 520 horsepower, with a speed of 
196 kilometres per hour, and a load of 2>/z tons. A series of 
CMiM in the body extend for more than half ita length, after 
which a gangway leads to the extremity of the tail, where a 
slum ladder and trap door gives entrance (o the tail deck. 

Although not in any way tei-hnical, the book is accompanied 
f *?“.* 'ftereating photograj'bs. Prior to the war facilities 
tor flying instraction and airplane eonstnictjon were almost 
on a par with those in Europe and America. 



official of the Curtiss Company gives the following brief sum- 
mary of the flight and statement of the alterations in the K-4 
machine which Carlstrom used. 


*■ According tc 

aOO horsepower motor. Tits Is a standard VX-3 n,„w. so 
only changes mode with the machine were the addition t 
twelve teet of wing surface and the large gasoline tank to 
curry 205 gallons of fuel. 

Despite the fact that Carlstrom made a forced lauding at 
Erie the flight was an extremely creditable performance. It 
<;slabhshed several new American records. The 462 miles from 
Chicago to Erie was covered in 4 hours, 17% minotes, consti- 
tutiog a new American nou-stop record. 

The 315 miles from Hammondsport to Oovernor's Island 
were covered in 2 houre at 21 minotea with the aid of a strong 
mirthwest wind. The land speed of this flight averaged 134 
■mice an hour, the highest sp^ ever attained in a cross-coun- 
try flight in tbe United States. 

It has also been pointed out that despite stops Carlstrom 
in his airplane made the best time between America’s two 
largest cities that has ever been made by a vehicle driven the 
entire distance by a single individual. 



This is not only an encouraging performance for the machine 
Carlstrom drove, but Victor Carlstrom himself deserves great 
credit The physical and mental strain of cross-country flying 
can only be met by a man of great nerve who has been trained 
by long hours of hard experience in the air. Outside of the 
United States Army there are almost no American fliers who 
could attempt such a trip. Victor Carlstrom stands almcet 
alone among civilian fliers in his training for cross-country 
work. 

In making his record-breaking flight Victor Carlstrom was 
a-’isisted by using a Sperry synchronised drift set. 



The Sturtevant Model 5A, Type 8, 140 H.P. Aeronautical Engine 
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Course in Aerodynamics and Airplane Design* 

By Alexander Klemin, A.C.G.L, B.Se., S.M. 

ft. Moftftochuftftttft fnftrilufe of Technology, JVfemher of the Aoronaulical Sod 
Great Britain and IrelanJ 
■ad 

T. H. Huff. S.B. 

Inrtruaor in Arronatuict, MauachttaetU Inatituta of Technology, 

Oapyrtpht, ttu, »y A. Tleaftln. AU Rlehtt BettrveA. 

PART 1—3ECTIOR B 

Biplane Combinations 

MoaopUne sar£sees are aerodynamically tbe most effiident. 

Biplane combinatioite of any kind introdoee interference 
tween tbe planes, a diminntion of tbe snetion on (be lower 
plane, with a eonseqoently diminiabed effideney. But ae air- 
planes increase in siae tbe difficnltiee of suitably bracing 
monoplane surfaces becomes very great, and tb^ lifting ea- An orthogonal biplane, as shown in Fig. 1, Setting No. l,a 
paeity inadsqnste. and biplane constmetion must be resorted one in wbiefa tbe lines joining the leading and trailing sd(B 

of the two winga are both at right angles to tbe chord. 



mpreeiably greater than that of a similar monoplane si 
(2] The lift eoeBleieDts as compared with a monoplai 
{■oe decreased considerably, and that tbe loss was the f 
smaller tbe ratio between gap and chord. 

S Loss in value of lift/drag follows: 

tbe basis of these e .psrimenls the following table 

anployed : 


oi*a mo^plaDC 'Jo 


Distribution of Forces Between the Upper and Lower 
Wings of a Biplane 

An indirect deduction from Dr. Hunsaker’s eiiperiments on 
Ibe Iriplane the following figures may be given for the dis- 
tnbation of lift on the upper and lower wing of a biplane, 
with ratio gap to chord 1.2 : 


“■1 

li 

It is possible that the upper wing does not only carry a 
pester proportion of the lift, but that it also has a better 
L/D ratio and has a proportionately small drag. Still the 
standard assumption, as used by Dr. Zahm, among other emi- 




nent authorities, that 55 per cent of all the forces acting on a 
biplane may be taken as acting on the npper plane is suffi- 
ciently accurate for all practical pnrposea. The distribution 
of forces between tbe two planes is only useful in stress cal- 
culations in design, where an error of a few per cent will have 
little or DO importance, In Eiffel’s earlier experiments some 
interesting data for pressure distribution on tbe upper and 
lower wings of a biplane are given which bear out tbe above 
values. 

Distinction Between Static and Dynamic Stability 
It is important at this stage of tbe work to draw a dis- 
tinction between static and dynamic stability. An airplane 
with statie longitudinal stability has a righting moment 
when displaced from its position of equilibrium, which tends 
to bring it back to the position of equilibrium. This righting 
moment may be so violent, bowever, that tbe airplane may 
acquire a considerable rotational veloci^ (pitching velocity), 
overshoot ita position of equilibrium, and tbm, with tbe inter- 
vention of a righting momeut in the opposite direction, oscil- 
late back and forth. In &ct, the grrater tbe static stability, 
the more violent may be the longitudinal oacillationB. 

In addition, therefore, there must be dynamic stability sup- 
plied by large tail surfaces, with a long arm about tbe center 
of gravity to damp out the oscillations which the static sta- 
bility alone is unable to anbdne. A concise but antboritative 
discussion of dynamic stability baa already appeared in tbe 
columns of Aviation (see appended references). 

Stable Biplane Arrsngenients 
We have seen that it is possible to secure a large degree of 
static stability at the expense of some loss in efficiency by the 
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employment of wiugs witli reversed rnrxntiire at (lie trailing 
edge. It is poanble to insure static stability also by tlie em- 

B loyment of biplane combinations witli stagger ami decalage. 

ynamie stability without preliminary static stability is im- 
poaible, but if an airplane is stalically stable, dynauiic sta- 
bility is certainly possible. 



Dr. Iliinsaker iiivesligatixl a great number of biplane ar- 
rangements at the Massiieliiisetts Institute of Technology, vritli 
varying degrees of stagger and decalage. and found that with 

(1) Static longitudinal stability eoulil be obtaiueil with but 
litUe loss in aerodynamic eflldenry. 

(2) By suitable arrangements, the lift eiir\-e at the burble 

for a wide range. This is particularly- valuable, because it 
eliminates the danger usually attending stalling altitudes. 



With a sharp drop in lift at the burble point, the toes in sus- 
tentalion beyond a certain angle may be so great that Cbe ma- 

ReeoJts of Experiments on Biplanri with St.-igger and 
Decalage 

In table 3 are given the summarued results for a scries of 
tests on such cumliinations. Id Vigs. 1 and 2 are shown the 




Fig. 3. DerAiis of Wire Ben 


News of the Fortnight 


Government Insperlors in Airplsne Fjctorien 

Id view of tlie f*ct tUat there «re over 1240 airplanes witii a 
liumlred spare motors under order from ten different factories 
for the United States Army today, not to tnentiou that bids 
lia\-e been m|uested for more than llIU twin-cn|tined airplanes 
to be equipped with float landing gears for rising from and 
slighting upon the waUr. it is interesting to know that the 
teeluiieal Aero and Advisory board of the United States Army 
has organised a corps of inspectors of aeronautic material for 
llie fMturiee that are building airplanes for the government. 

This corps of inspectors is under the direct charge of Henry 
Souther, wlio is assisted by Captain L. E. Qoodier, U.S-A., re- 
tired. Thirty ins|>eetorB are at present employed by the Armv 
111 eight fartories. Most of the men are stationed at the fae'- 
tonea bat some of them are employed traveling from one fac- 
tory to anotlier making inspections. Every new factory not at 
present employeil upon government work, which bids upon a 
government contract may expect a visit from a government in. 
speetor as well as an Army officer before any definite order is 
placed with it. 

An inspector, too. is employed with the Bureau of Standards 
on work in oonneetion with the Aviation Section of the United 
States Army. Another inspector is at Colambiis, N. M.. on the 
border whence he makes daily reports to Washington upon the 
troubles wliicb develop in airplanes under actual performance 
conditions. 

In the Bureau of Standards tests are made on every sort of 
material that goes into aiiqilanes, wood. wire, tiimbuckles. linen 
and substitute wing coverings, aluminum alloys, steel, rubber 
and all of the innumerable materials tliat 


strength and minimum weight if an airplane is to reach an ap- 
proximation to perfection. 

It is of paramount importance if government airplanes are 
to have a reasonable factor of safety that their inspection be 
earned on while they are in course of construction. It is im- 
possible to make adequate tests of every spar in a completed 
macliine. The only way that faults in a completed machine can 
be discovered is through an accident, apt to be more or less 
senous. The government is even more anxious to save the Uvea 
of men who can fly and are a real mililnrv asset already than 
It ia to secure new fliers — though no atone is being left untumeil 
to mt fliers for the Officers Reserve Corps. 

The only criticism that has been made of the inspectors is 
that they have, for the most part, received their training in the 
automobile business. Henry Souther, the chief inspectur. was 
engaged in the bicycle business at the time the late Professor 
I^ngley thought it worth while to consult him on stresses and 
strains upon the materials he was puttiug into his ill-fate<1 
machine. 

Tlie choice of automobile men for inajicetors is logical from 
every point of view. They are accustomed to submitting 
materi^s to breaking strains. They are accustomed to inspect- 
ing parts and their eyes are trained to note any deflection from 
an accurate fit. They are men who can tell at a glance whether 
a welding or braaing job is being properly or improperly per- 
formrf.^ Another advantage of having a corps of inspectors 

plete every single airplane under onier is. 

The inspectors for the United Htates Army are employed in 
examining all sorts of aeronautical accessories as well ^ air- 
planes themselves. In this way motor trucks, hangars, motor- 
cycle* and innumerable otlier adjuncts that are necessaiy for 


New Curtiss ^'inle.r School at Miami 
Qlcnn H. Uortiss has announced that he has selected Miami. 
Fla., as a wnter flying base after an investigatimi of several 
sites. On liis return from the South, he is quoted by the news- 
papers as saying: 

on. Mlaiiif Iiecauae of Its stretch of bencliea. 

on.. . transferred there from Newport 
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Rgortiits Wanted for .Aviation Section 
A communication has been sent out by Adjutant-General 
O. W. Read to United States Army recruiting officer* instruct- 
ing them to enlist men for the aviation section. Positions 
awaiting volunteers are for photographers, telephone and 
radio operators, electricians and mechanic*. 


Army Notes 

The I'liitcil .States Army is teadiiiig civilians how to teaek 
nvtalion in the way the Army wants it taught. One school for 
msiructom has been established at Miiicola and it is understood 
another will shortly be inaugurated at Omaha. Sludentim 
struelots at these schools will occupy a status of civilian cm. 
ployecs. and under the Defense Act the War Department h 
authorized to pay them $10(1 a month. When they qualify B 
itistructors they receive $300 a month. From this grads tbev 
are promoted to senior instructors at a salary of $350 a moiilL 
and later to chief instructors at a monthly salary of $t00 
Ghicf instructors rei'Cive an increase of $200 for every yeart 
sen-ice until they reach tlie maximum pay of $0,000 a >•* 
Witli such inviting opportunities for civilians it U expected 
that some of tlie most daring flyers will become candidates for 
instructor*. It is stated tlut there are comparatively fe* 
aviator instructors in the country. Many excellent and darine 
flyers have bad no experience in the instruction of stndeuti. 

There is a very gratifying prospect of securing an excelleal 
corj's of Reserve officers for the Signal Corjis. The Aviatiea 
Section has received about 1^00 requests for blanks from can- 
didates for the Reserve Corps, The candidates who qualify 
physically and comply with the edocational specifications M 
forth in (J.C). 55, War Department, Oct. 16, but cannot come op 
to Hying qualiflealions. will have an opportunity to enlist u 
non-commissiimcd offleen, and will be sent to the school fur ie- 
stmetion. When they qualify as officers they will he cm i'mit. 
sioned. Eight candidates for Reserve officers reported for ei. 
amination at Washington on Oct. .31. The Ixmrd which is roq. 
ducting Uic examinotimis consists of Major A. W. Williaat, 
Med. Conis. Cnpt. Thomas I)c Witt Milling, Signal t'orps, sad 
t'apt. II. W, Ilai-nis, Sigual Corps, U.S.A. 

Captain Chandler, who is in cliargc of the Army's lights 
than air work i.s piisliing his plans ahead rapidly. Bids hin 
been received from four companies for the fonr lighter thia 
air eraft that the Army is ready to buy. Contracts will be 
awanlcd at once. One captive balliKin of 26,000 cubic fed 
capacity, two of 35.000 cubic feet capacity and a kite balloci 
of 30,000 cubic feet capacity will be ordered. Fort Omaha, it 
ha* practically been deciiled. will be the bendqnarters for tba 
Arm/s lighter than nir work. 

Oregon Guard May Have .\ero Company 

Oregon's National Guard may hove an aviation corps if 
an offer just made by the flrui of Martin & Strohmnn. maeii- 
faeturers of flying machines in Portland. Oregon., is acceplei 
A tender of the frame of an aeroplane, complete in every way. 
b» been made to the National Guard of that slate, [iroviiM 

The offer has come to the attention of the Chamber of Coa- 
meree, and an opportunity will be given to some members *f 
the business community of the city to provide the motm I 
power for the flier. It is realized that the aviation braneh of . 

E’ortland people in getting the first. I 

The Oregon National Guard can Cake advantage of thiselTcr I 
by detailing two officers of inslructton to tlie Army Avulioe I 
.School at San Diego, Cal. When they are trained as JoDW I 
Military Aviators and have enlisted the required penoootl . 
they will receive provisional recognition from the Fedoisl I 
Butliorities, and when they have six flying officers and thirty- 
nine men traineil a* meciunieians, etc., they will receive Fed- 
eral Tecognitidii. and the Federal authorities will supply tbi 
Aero Comiiany, with a full complement of six aeroplanes, with 
spare parts, motor Inicks. machine guns, aromunilioii, etc. 


Federal Flying lichnol at Rssingloii 
Preparations have lieen comiilelcd for establishing a Fedeisl 
Aviation School adjaeent to the Philadelphia Navy Yard. sad. 
in Councils, Chairman Gaffney, of Finance Committee ‘" 
introduced an ordinance to Icusc the old quarantine si., 
known as the “ Lazaretto,” at Eseiiigton, which the city owea 
to the Federal Government for the purpose. The property » 
now utilized by the Philadelphia School of Aviation, on I 
nominal lease with the city, and since the government dedn) 
to establish a school along a navigable waterway for u 
water fliers, the F.esington site has been recommended. 
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THOMAS MILITARY TRACTORS 



D-S RECONNAISSANCE TYPE 

A ut'w Thomas typx; designed especially for military 
purposes, rombining unusual strcngtli of construi-tion, 
without sacrifice of stability or controlahility. 
Contractors to U. S. Army and Navy 

THOMAS BROS. AEROPLANE COMPANY, Inc. 

ITHACA, N. Y. 


CHRISTOFFERSON MOTOR CORPORATION 

Aeronautic Motors 


CHRISTOFFERSON AIRCRAFT MFG. CO. 

Military and Sporting- 
Land and Water Aeroplanes 
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The Nationel Aeroplane Fund Report 
Tbe annual report of the National Aeroplane Fund of the 
Aero Club of America baa been made pablic. The report 
etatea that the sum of 6171, 031.17 was rereiTed by tbe trustees 
of tbe fund of which $147,314.92 bad been expoided up to 
tbe date when tbe report was iaeoed. Of the balance, $23,- 
716.25, the ram of $20,000 has been set aside in special depomt 
for prises in a trana-eontioeotal airplane flight which it U 
proposed Co bold next year. 

lie largest contribotor (o tbe fund was Emerson McMillan, 
who ga\-e $33,950.15. A brief eummary of the finances of tlie 
fond compiled from the statement made public by the club is 





ernora of tbe Aero Club of America. As shown on tbe report, 
the administrators of tbe fond eer\'ed without compensation, 
In the publicity campaign it is stated that over 2,000,000 
pieces of literature were sent broadcast over the United 
Slates. 


Lients. Bronson and Welsh, U.S.N., Killed Testing Bomb 

In an attempt to lanncb a bomb from tbeir airplane at the 
Indian Head Proving Grounds on November 8, Lieutenant 
laitber Welsh, U. 8. N., and lieutenant Clarence K, Brooson, 
U. 8. N.. were killed by the premature explosion of tbe missile. 
Tbe wreckage of tbe machine and tbe bodies of tbe two men 
fell into tbe Potomac River. 

Tbe men were engaged in experimenting with bombs for use 
againat vessels, according to the Inspector of Ordnance at 
Indian Head, who added; 

"The bomb detonated Immediately beneath tbe airplane. It 
was being launched by I.leuteuant Welsh and apparently struck 
some part of the macblne. It was seen to detonate and the 
airplane broke In two and fell Into tbe river. Hardly any trai-e 

A search party proceeded at once to tbe scene of tbe wreck, 
the Navy Departomt announced, and dragged the river. 

Lieutenant Bronson, at tbe time of bis death, wsa detailed 
for aviation instruction at tbe Curtiss Aviation Station, New- 
port News, Va. He had been attached during the last two 
years to the aviation school at Pensacola, He was piloting 
tbe machine when the accident occurred. Lieutenant Welsh 
was detailed as ordnance ofllcer to tbe Indian Head Proving 
Grounds. 


A Rhode Island Aeroplane Company 
Articles of incorporation for the Stephens Aeroplane Com- 
pany were filed in the office of the Rhode Island SetTelary of 
Slate recently. Tbe incorporators arc Bruneau Stephens, 
Arnold B. Stephens and Lome E. Stephens, all of Providence, 
and they plan to engage in the buying, selling and operatiiig 
of ageneiee of air craft. The capital stock of the company is 
placed at $100,000. 

Kopeeker Making Alterations 
Williiw A. Kopeeker of Topeka, Kan., is altering his orig- 
inal design for an aeroplane from a monui>lane to a biplane 
prior to its initial flight. Kansas newspapers give the follow- 
ing description of tbe machine: 

Tbe aeroplane is equipped with a 40-60 horsepower engine, 
a 7 foot 6 inch propter, and it weighs between 600 and 650 
pounds when rigged ready for use. Tbe monoplane has a 
spread of 20 feet 8 inebee. When it is converted into a bi- 
plane its wings will reach 26 feet 6 inebee. 



Resilient and 
Light 

In the shock of rough welcome by 
Mother Earth, it ia good to know that 
Goodyear Cord Tires are under your 

The cord construction gives them resili- 
ency and strength to withstand the tenrihe 
shock of landing on rough, uneven 
ground — and a factor of safety greater 
than that of any other aeroplane tire. 

The light and very strong Goodyear 
Rims to which they are tightly attached, 
insure against slipping off, even when 
the landing shock flattens them out. 

The reputation which extensive use 
has given them both here and abroad is 
not due merely to the fact they are the 
only cord tire made for air machines. 

The superior workmanship and excel- 
lent materials have played no small part 
in the winning of their good name; just 
as they have established in favor every- 
thing made of rubber which Goodyear 
supplies for aeroplanes or balloons 

Send us your requirements. 

The Goodyear Tire & Rubber Co. 

Akvon, Ohio 


Goom 


C2KR. 




8-4 machines iti the past few days. 


Death of Silas Chrifttofferson 

Silas Chriatofferson. consulting engineer of tbe Christoffer- 
ma Aircraft Manufacturing Company, was killed on October 
31, when bia machine overturned in a fall of 100 feet during 
I trial flight of a new military airplane. 

CbristoffcrsoQ was flying over the aviation field at a height 
of several hundred feet when his engine went dead. Be 
^dsd to an approximate height of 104 feet, but seemed to 
lose eontrol of hU plane, and plunged to eartb, the machine 
nnung over upon him. 

TUb wife and two brothers were watching the flight, and 
msb^ lo his aid, with Miss Kiigenie Doty of San Francisco, 
so aviation ]>upil. The injured aviator was hurried to a hos- 
pital, but expit^ soon after reaching there. 

Christofl'erson took up aviation in 1910. His most noted 
flight was several years ago, between San Francisco and Los 
A^les, over tbe Teliacbspi monntaius. 


William Earl Dodge Plans a Flying School 
F. C. G. Eden, representative of William Earl Dodge of New 
York, is busy with plans and arraiigementa for the flying school 
which Mr. Dodge hopes to start and flnance through the wiu- 
tsr for the training of sixteen college men in aviation. Mr. 
Eden has written to tbe War Department for suggestions and 
approval of bis plans and when the flying field Ims been (lut 
in shape and the equipment, which will consist of three air- 
planes. one built for aJighting uiion the water, the other two 
for alighting on the land, has been secured an officer will pny 
a visit of ins|>ccti»n to the field. 


Anthony (Tony) Junnua Is Dead 
Anthony (Tony) ./anma of Baltimore, an American aviator, 
was killed in the Russian aem service, October 12 last. No de- 
tails of how JannuB died have been received, lie was an in- 
structor at the Canadian Aeronautical school at Toronto, for 
a time, during 1915, and first gained fame as an aviator in n 
Bttoist maeliine at Kinlock park, St. Louis. 

Friends in Baltimore said Jonmia went to Russia several 
caoiths ago to sell American machines to the Russian govern- 
ment and to supervise the delivery of the machines along the 


Exports of -Airplanes 

Special Monthly Statement Number 41 iasueil by the Bureau 
of Foreign and Domestic Comnicri-e of tbe Department of 
Commerce, Washington, D. C., signed by John Bohn of the 
eiviaioD of statistics reports tliat one airplane valued at $5,000 
was exported from the United States during the month of Sep- 
tember, 1916, 
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Aeroplane Linen 

Used by the BRITISH GOVERN- 
MENT in their Air Service; also 
by the UNITED STATES 
GOVERNMENT and 

Large Aeroplane 
Manufacturers 


Large stocks on hand 

Samples and specihcalions sent on application 

AlberlMcBratney&Company 

Linen Manufacturers St Importers 
121-123 Franklin Street, New York 


Eastern 

Tractor Biplanes 


CELESTRON 

Aeroplane Cloth Varnishes 

Made from Cellulose Acetate 
NON-INFLAMMABLE base 

CELESTRON 
SHEETS and FILMS 

Transparent — NON-INFLAMMABLE — Waterproof 

Manufactured by 

Chemical Products Company 

93 Broad Street - Boston, U. S. A. 


For Effective Illumination of 
Instruments for Night Flying 

TREAT YOUR 


For Pleasure, Military and 
Commercial Purposes 



Information on request 

EASTERN AEROPLANE COMPANY, Idc. 

1251 DeKalb Avenue 

*“*■•«« BROOKLYN, N. V. N»w Yctk 


Compasses 

Aliimelers 

Staloscopes 

Clinomclers 





Aneroids 
Oil Gauges 
Anemameiers 
JWonomelers 
Cloc!(s 


with the only genuine self-luminous 
compound showing high luminosity at 
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Courtrai Manufacturing Company’s 
Pure Irish Linen Aeroplane Cloth 

Best, Stronteat and Liyhteet on the Market. Lei^ Slock. 
ImniedUtoDdivery. U. S. end British 
GovernmeDt Standard. 

Sole Acent in U. S. llB-117 Prartklin St.. N. Y. City 


A Standard Dope of Proven Quality 

NAIAD AERO VARNISH 

WATERPROOF— AIRTIGHT 

Prevents Changing in Cloth 
Tension with the Atmosphere 
Send 2Se /or rample can to.- 
AVIATION DEPT. 

THE C, E. CONOVER CO. 

101 Franklin St. New York City 


Aeromarine 
Plane & Motor Co. 

Aeroplanes and Motors 
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GENERAL AERONAUTIC COMPANY 

A New Jersey Corporation 


Monoplanes Biplames 

Sea Planes Fl 3 ring Boats 

Aeronautical Elngines 



ONE YEAR— 24 ISSUES— ONE DOLLAR 

AVIATION AND AERONAUTICAL ENGINEERING 

The 24-Part COURSE IN AERODYNAMICS AND AERO- 
PLANE DESIGN, by the Instructors in Aeronautics in the Massa- 
chusetts Institute of Technology. 

SPECIAL TECHNICAL ARTICLES written by the leaders in the 
Profession on Every Phase of AERONAUTICAL PROGRESS. 

POPULAR AERONAUTICAL ARTICLES in Every Issue. Illus- 
trated by the BEST PHOTOGRAPHS and LOTS OF THEM. 

All the REAL NEWS of the Industry and of the Aviators presented 
in Condensed and Attractive Form. 

The Doings of the AERO CLUBS and all the FEDERAL and 
STATE MILITARY and NAVAL NEWS. 

By sending one dollar to-day you can secure the 
full course beginning with the first part. 

THE GARDNER, MOFFAT COMPANY 

120 West 32d SL, New York 





STANDARD 

AEROPLANES AND HYDROAEROPLANES 

CHAS. H. DAY, Designer 


THE STANDARD MODEL H 3 TRACTOR 

Army and Navy orders now being filled as the 
result of official inspection of factory and products 

STANDARD TRACTOR BIPLANES 
STANDARD HYDROAEROPLANES 

Single and Twin Motored Types offered 
on the h2isis of results and not expectations 

STANDARD AERO CORPORATION 

OF NEW YORK 


EXECUTIVE OFFICES 
Woolworth Building, New York 


FACTORY 
Plainfield, New Jersey 



